Effects of calcium entry blocker emopamil on postischemic energy metabolism of the isolated perfused rat brain.
The effects of emopamil on postischemic energy metabolism and electroencephalographic (EEG) recovery were investigated in the isolated rat brain perfused at either constant pressure or, alternatively, at constant flow rate. Flow rate and perfusion pressure were monitored continuously. The brains were perfused with a fluorocarbon emulsion for 30 min, and after 30 min of ischemia, perfusion was reinstituted for 5, 30, or 60 min. Global cerebral perfusion rate was increased by emopamil throughout the perfusion period and, accordingly, in brains perfused at a constant flow rate, perfusion pressure was reduced by the drug. At constant pressure perfusion, after 5 min after ischemia, cortical levels of creatine-phosphate, adenosine triphosphate (ATR), glucose, glucose-6-phosphate, and fructose-6-phosphate were higher in emopamil-treated brains than in controls, although the levels of adenosine diphosphate (ADP) and adenosine monophosphate (AMP) were reduced. When brains were perfused at constant flow rate, however, emopamil exhibited no effect on brain energy metabolism in the early reperfusion period. Postischemic restoration of high-energy phosphates proved to depend on the flow rate used. After 30 min of postischemic reperfusion, cortical levels of lactate were lower in emopamil-treated brains compared to controls at both constant pressure and constant volume perfusion. Postischemic lactate levels were independent of flow rate and were also reduced when emopamil was only present during reperfusion. The postischemic restoration of cortical EEG activity was improved by the calcium entry blocker.(ABSTRACT TRUNCATED AT 250 WORDS)